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HATCHING EGGS— cont’d on page 2
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Effect of Incubating Poor Quality 
Broiler Breeder Hatching Eggs on 
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Figure 1. Loss of hatchability in poorly selected and handled hatching eggs.
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Figure 2. Loss of hatch of fertile in poorly selected and handled hatching eggs.
Figure 3. Contamination in poorly selected and handled hatching eggs.
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G.T. Tabler, S.E. Watkins and F.T. Jones, 
University of Arkansas Division of Agriculture
Litter Preparation Between 










































1Mention of trade names does not 
constitute endorsement by the 
University of Arkansas Division 
of Agriculture and does not imply 
their approval to the exclusion of 
other products or vendors that may 
be suitable.
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Table 1. Bird Performance following litter preparation by decaking or PLS.
 





















Decaked 1 96.90 53 6.90 118474 2.06 5.28 6248 1263
PLS1 2 96.92 53 7.02 120430 1.99 5.63 6778 1134
Decaked 3 95.93 53 6.77 115006 1.98 5.57 6400 1114
PLS 4 96.78 53 5.74 115534 2.03 5.35 6178 1100
 
FLOCK 93 (May 15, 2007 - July 10, 2007)
Decaked 1 96.56 56 7.60 127242 2.12 5.25 6676 376
PLS 2 96.23 56 7.52 125469 2.05 5.57 6934 375
Decaked 3 96.27 56 7.30 121880 2.02 5.63 6858 389
PLS 4 96.58 56 7.63 125413 2.05 5.54 6953 363
 
FLOCK 94 (July 27, 2007 - September 24, 2007)
PLS 1 96.15 59 8.26 128770 2.11 5.27 6784 50
PLS 2 96.67 59 8.14 127497 2.07 5.43 6920 59
Decaked 3 96.20 59 8.23 128829 2.09 5.36 6910 72
PLS 4 96.47 59 8.17 129426 2.14 5.08 6571 68
 
Average Data
PLS --- 96.61 56.00 7.37 123961.50 2.06 5.43 6731.14 449.71
Decaked --- 96.54 55.40 7.15 122391.80 2.06 5.37 6574.00 640.00
 
 1PLS = Priefert Litter Saver (Preifert Ranch Equipment; Mt. Pleasant, TX)
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EGG SHELL — continued on page 8



















Jon Moyle, Doug Yoho and Keith Bramwell 
University of Arkansas Division of Agriculture
LITTER — continued from p. 6
BEFORE AND AFTER - The pictures above were taking in a University of Arkansas Division of Agriculture house. The one on the left 
was taken before using the Priefert Litter Saver, and the photo on the right was taken after four passes with the machine.
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EGG SHELL QUALITY— continued from page 8
	 Moreno,	J.,	E.	Lobato,	J.	Morales,	S.	Merino,	G.	Tomas,	J.	Martinez-de	la	Puente,	J.	J.	Sanz,	R.	Mateo	and	J.	J.	Soler.	2006.	
Experimental	evidence	that	egg	color	indicates	female	condition	at	laying	in	a	songbird.	Behavioral	Ecology	17:651-655.
Figure 1. Hatchability of commercial eggs by egg shell color code.
Figure 2. Hatchability of commercial eggs by specific gravity using the salt solution method.
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COOLING — continued on page 12
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COOLING— continued from page 12






House 1 House 2 House 3 House 4
27 41 June 29 - Aug. 9, 1995 8.00 8.00 9.17 20.67
33 42 May 9 - June 20, 1996 12.43 8.86 9.43 10.71
34 43 July 4 - Aug. 16, 1996 9.00 5.50 6.00 7.50
39 53 June 26 - Aug. 18, 1997 16.19 12.00 11.44 22.56
43 50 April 16 - May 26, 1998 30.25 26.92 23.25 23.67
44 55 June 12 - Aug. 6, 1998 65.28 21.33 16.72 27.89
49 57 May 31 - July 27, 1999 18.05 9.20 22.45 46.30
50 55 Aug. 5 - Sept. 29, 1999 10.11 14.94 16.28 16.56
54 56 May 16 - July 11, 2000 34.74 27.05 21.42 75.95
55 53 July 21 - Sept. 12, 2000 20.00 12.82 15.82 29.35
60 42.5 May 18 - June 30, 2001 40.89 18.38 19.86 11.00
61 43 July 5 - Aug. 17, 2001 16.13 18.37 16.63 18.38
67 45 June 4, - July 19, 2002 41.60 11.40 37.20 20.10
73 42 June 19 - July 31, 2003 36.29 16.71 26.71 38.85
79 44 June 3 - July 17, 2004 35.67 24.56 42.44 31.67
80 41.36 Aug. 22 - Oct. 11, 2004 20.33 24.33 33.00 28.17
85 39 June 13 - July 22, 2005 69.25 55.25 65.75 43.25
-- -- Average 28.48 18.57 23.15 27.80
1Mortality is calculated for age 35 days until the day before the harvest.
2Houses 1 and 3 were conventionally ventilated with mist systems, while
House 4 was a pad-cooled, tunnel-ventilated house and the cooling system 
in House 2 sprinkled water directly on the birds.
Table 1. Average Daily Mortality of Chickens during
Summer Flocks.1
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COOLING — continued from page 13
Table 2. A Comparison of Summer Cooling Water Usage
and Caked Litter Removal from House 2  






House 2 House 4 House 2 House 4
1995 27 18289 42950 7 8
1996 33 1599 6193 0 0
34 2905 12834 0 0
1997 39 4828 62945 2 1
1998 43 1200 33425 2 3
44 13224 133349 0 2
1999 49 9653 114337 2 1
50 128 2320 5 3
2000 54 5271 35510 8 6
55 13578 33604 4 5
2001 60 142 4567 2 3
61 4996 40010 2 2
2002 67 2677 12800 5 4
2003 73 1731 18337 4 4
2004 79 1064 12222 2 3
80 0 5895 4 3
2005 85 2456 6706 0 3
Ave. -- 4926 34000 2.88 3
1Total annual cleanout performed on Flock 33 and total cleanout of 
experimental bedding on Flock 34 in 1996.
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COOLING — continued from page 14
Table 3. Production Figures, Flock Water Consumption and















House No. House No. House No. House No. House No.
2 4 2 4 2 4 2 4 2 4
27 1.81 1.90 3.80 3.70 4.92 4.21 32,955 35,378 3,671 3,252
33 1.84 1.91 3.80 3.81 4.93 4.42 34,589 37,453 1,288 1.736
34 1.91 1.95 3.83 3.80 4.45 4.15 35,321 37,488 1,939 1,838
39 2.05 2.06 4.99 5.04 4.12 4.05 41,931 45,735 3,961 4,585
43 2.03 2.09 4.89 5.10 4.07 3.99 36,655 40,046 1,939 1,694
44 2.08 2.02 5.15 5.46 4.62 4.60 40,737 41,069 4,824 4,370
49 2.22 2.32 6.29 6.02 5.23 4.37 55,193 51,705 5,049 4,842
50 2.13 2.11 6.26 6.08 3.57 3.60 55,924 52,711 4,038 3,128
54 2.08 2.18 6.24 5.77 4.71 3.81 54,349 53,569 4,350 4,217
55 2.07 2.04 5.75 5.59 3.88 3.88 55,207 53,348 6,412 5,777
60 1.80 1.92 4.37 3.94 4.42 3.36 42,699 40,926 3,247 3,218
61 1.86 1.86 4.31 4.43 4.19 4.33 46,833 49,252 5,458 5,987
67 1.93 2.04 4.64 4.39 4.94 4.15 48,190 51,994 5,592 5,347
73 1.86 1.79 4.17 4.60 3.88 4.56 34,688 36,458 3,204 3,624
79 1.95 1.94 4.63 4.44 4.04 3.65 38,621 35,717 2,765 3,457
80 1.72 1.66 4.79 4.93 4.93 5.32 42,913 42,574 3,151 3,379
85 1.80 1.78 4.09 3.92 4.26 4.12 36,028 35,767 3,311 3,729
Avg. 1.95 1.97 4.82 4.77 4.42 4.15 43,108 43,599 3,776 3,775
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UA Poultry Science 
Extension Faculty
Dr. R. Keith Bramwell, Extension Reproductive Physiologist, attended Brigham Young University where he received 
his B.S. in Animal Science in 1989. He then attended the University of Georgia from 1989 to 1995 where he received 
both his M.S. and Ph.D. in Poultry Science. As part of his graduate program, he developed the sperm penetration assay, 
which is still in use today, as both a research tool and as a practical troubleshooting instrument for the poultry industry. 
He then spent one year studying in the Animal Reproduction and Biotechnology Lab at Colorado State University. In 
1996, Bramwell returned to the University of Georgia as an Assistant Professor and Extension Poultry Scientist. Dr. 
Bramwell joined the Center of Excellence for Poultry Science at the University of Arkansas as an Extension Poultry 
Specialist in the fall of 2000. His main areas of research and study are regarding the many factors (both management 
and physiological) that influence fertility and embryonic mortality in broiler breeders. Telephone: 479-575-7036, FAX: 
479-575-8775, E-mail: bramwell@uark.edu
Dr. Dustan Clark, Extension Poultry Health Veterinarian, earned his D.V.M. from Texas A&M University. He then 
practiced in Texas before entering a residency program in avian medicine at the University of California Veterinary 
School at Davis. After his residency, he returned to Texas A&M University and received his M.S. and Ph.D. Dr. Clark 
was director of the Utah State University Provo Branch Veterinary Diagnostic Laboratory prior to joining the Poultry 
Science faculty at the University of Arkansas in 1994. Dr. Clark’s research interests include reoviruses, rotaviruses 
and avian diagnostics. He is also responsible for working with the poultry industry on biosecurity, disease diagnosis, 
treatment and prevention.
Telephone: 479-575-4375, FAX: 479-575-8775, E-mail: fdclark@uark.edu
Dr. Frank Jones, Extension Section Leader, received his B.S. from the University of Florida and earned his M.S. and Ph.D. 
degrees from the University of Kentucky. Following completion of his degrees Dr. Jones developed a feed quality assurance 
extension program which assisted poultry companies with the economical production of high quality feeds at North Carolina 
State University. His research interests include pre-harvest food safety, poultry feed production, prevention of mycotoxin 
contamination in poultry feeds and the efficient processing and cooling of commercial eggs. Dr. Jones joined the Center 
of Excellence in Poultry Science as Extension Section Leader in 1997. Telephone: 479-575-5443, FAX: 479-575-8775, 
E-mail: ftjones@uark.edu
Dr. John Marcy, Extension Food Scientist, received his B.S. from the University of Tennessee and his M.S. and Ph.D. 
from Iowa State University. After graduation, he worked in the poultry industry in  production management and quality 
assurance for Swift & Co. and Jerome Foods and  later became Director of Quality Control of Portion-Trol Foods. He 
was an Assistant Professor/Extension Food Scientist at Virginia Tech prior to joining the Center of Excellence for Poultry 
Science at the University of Arkansas in 1993. His research interests are poultry processing, meat microbiology and food 
safety. Dr. Marcy does educational programming with Hazard Analysis and Critical Control Points (HACCP), sanitation and 
microbiology for processing personnel. Telephone: 479-575-2211, FAX: 479-575-8775, E-mail: jmarcy@uark.edu
Dr. Susan Watkins, Extension Poultry Specialist, received her B.S., M.S. and Ph.D. from the University of Arkansas. 
She served as a quality control supervisor and field service person for Mahard Egg Farm in Prosper, Texas, and became 
an Extension Poultry Specialist in 1996. Dr. Watkins has focused on bird nutrition and management issues. She has 
worked to identify economical alternative sources of bedding material for the poultry industry and has evaluated litter 
treatments for improving the environment of the bird. Research areas also include evaluation of feed additives and feed 
ingredients on the performance of birds. She also is the departmental coordinator of the internship program.
Telephone: 479-575-7902, FAX: 479-575-8775, E-mail: swatkin@uark.edu
Mr. Jerry Wooley, Extension Poultry Specialist, served as a county 4-H agent for Conway County and County Extension 
Agent Agriculture Community Development Leader in Crawford County before assuming his present position. He has 
major responsibility in the Arkansas Youth Poultry Program and helps young people, parents, 4-H leaders and teachers to 
become aware of the opportunities in poultry science at the U of A and the integrated poultry industry. He helps compile 
annual figures of the state’s poultry production by counties and serves as the superintendent of poultry at the Arkansas State 
Fair.  Mr. Wooley is chairman of the 4-H Broiler show and the BBQ activity at the annual Arkansas Poultry Festival.
Address: Cooperative Extension Service, 2301 S. University Ave., P.O. Box 391, Little Rock, AR 72203
Write Extension Specialists, 
except Jerry Wooley, at:
Center of Excellence 
for Poultry Science
University of Arkansas
Fayetteville, AR 72701
